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Value of the data {#sec0001e}
=================

•The data reveal that a new spinel material, PbFe~2~O~4~, can be used as catalyst to activate PMS generating active oxygen species for organic contaminants degradation in aqueous with a non-radical process.•Researchers involved in advanced oxidation processes (AOPs) and treatment of organic contaminants in water can benefit from the data.•The data can be used as a comparison for other researchers interested in developing new catalysts to activate peroxymonosulfate for organic contaminants degradation in aqueous. It also helps the researchers to understand the corresponding catalytic mechanism in degradation process.•The data can also be utilized to develop a real treatment system for organic (dye and pharmaceutical) effluents by improving and perfecting the various parameters design. Additionally, effect of chlorides (Cl^−^) and phosphates in real effluents can provide useful information in this process.

1. Data Description {#sec0001}
===================

Data presented in this paper described the microstructure and morphology of the synthesized catalysts and effectiveness of PbFe~2~O~4~/PMS system in thionine and tetracyclines antibiotics degradation.

The virgin and used catalysts were analyzed by SEM, TEM, and XRD, and depicted in [Fig. 1](#fig0001){ref-type="fig"}, [Fig. 2](#fig0002){ref-type="fig"}. The thionine removal by PbFe~2~O~4~, PMS, or PbFe~2~O~4~/PMS systems, and thionine removal efficiency in catalytic PMS by PbFe~2~O~4,~ Fe~2~O~3~ and PbO are depicted in [Fig. 3](#fig0003){ref-type="fig"}. The effect of pH on the removal efficiency of thionine in PbFe~2~O~4~/PMS system is presented in [Fig. 4](#fig0004){ref-type="fig"}. The concentrations of lead and ferric ions leached from PbFe~2~O~4~/PMS system after every cycle use of PbFe~2~O~4~ are shown in [Fig. 5](#fig0005){ref-type="fig"}. The observed rate constants (*k*), obtained for pseudo-first order fitting, for degradation of thionine with different catalyst dosages in PMS oxidation system are presented in [Table 1](#tbl0001){ref-type="table"}, and the variation of *k* with the joining of coexisting anions are presented in [Table 2](#tbl0002){ref-type="table"}. A simple review on the different reactive species responsible for removing contaminants by advanced oxidation processes based on persulfates catalytic oxidation are presented in [Table 3](#tbl0003){ref-type="table"}.Fig. 1XRD spectra of virgin PbFe~2~O~4~ prepared with different calcination temperature (400-600°C)Fig 1Fig. 2SEM (a), TEM (b) images of the used PbFe~2~O~4~.Fig 2Fig. 3(a) Thionine removal efficiency in different systems, (b) thionine removal efficiency in catalytic PMS by PbFe~2~O~4,~ Fe~2~O~3~ and PbO. General conditions: \[PMS\]~0~=400μM, Catalyst dosage=400mg•L^−1^, \[Thionine\]~0~=10μM, pH=9.0, T=25°C.Fig 3Fig. 4Thionine removal efficiency in using PbFe~2~O~4~/PMS system under different pH in 20min. Conditions: \[Thionine\]~0~=10μM, \[PMS\]~0~=400μM, Catalyst dosage=400mg•L^−1^, T=25°C.Fig 4Fig. 5Concentrations of lead and ferric ions leached from PbFe~2~O~4~/PMS system after every cycle use of PbFe~2~O~4~.Fig 5Table 1Variation of the pseudo-first order rate constant of thionine degradation with catalyst dosages in PMS oxidation system.Table 1Oxide dose (mg/L)*k* of first order kinetics (min^−1^)R^2^**① PbFe~2~O~4~−−**2000.20020.9674000.20480.9706000.14770.9818000.13470.984**② Fe~2~O~3~−−**2000.11720.9834000.12350.9966000.07160.9928000.05260.960**③ PbO−−**2000.10270.9894000.10680.9856000.03320.9138000.02340.922Table 2Variation of the pseudo-first order rate constant of thionine degradation with coexisting anions concentration in PbFe~2~O~4~/PMS system.Table 2Coexisting anions (mM)*k* of first order kinetics (min^−1^)R^2^**① Cl^−^−−**00.20480.97050.21330.955200.27240.950500.42310.9871000.59700.981**② NO~3~^−^−−**00.20480.970200.19060.975500.19910.972**③ HCO~3~^−^−−**00.20480.970200.21080.965500.20160.975**④ H~2~PO~4~^−^−−**00.20480.970200.21760.977500.24450.994Table 3Contaminants removal by advanced oxidation processes based on different catalyst/persulfates catalytic oxidation system.Table 3Advanced oxidation processTarget pollutantMain reactive speciesReferenceCuFe~2~O~4~/peroxymonosulfateArsenic(Ⅲ)SO~4~^•−^ and ^•^OH[@bib0001]CuFe~2~O~4~/peroxymonosulfateNorfloxacinSO~4~^•−^ and ^•^OH[@bib0002]CuFe~2~O~4~/kaolinite/peroxymonosulfateBisphenol ASO~4~^•−^ and ^•^OH[@bib0003]Benzoquinone/Peroxymonosulfatesulfamethoxazole^1^O~2~[@bib0004]CuO\@CHFMs/PeroxymonosulfateBisphenol A^1^O~2~[@bib0005]MWCNTS/peroxymonosulfateMethylene blue and phenolcharge transfer[@bib0006]α-MnO~2~/PeroxymonosulfateciprofloxacinSO~4~^•−^, ^•^OH and ^1^O~2~[@bib0007]Graphitized nanodiamonds/persulfatesVarious organic compoundscharge transfer[@bib0008]Cu/CuFe~2~O~4~//persulfateTetracyclineSO~4~^•−^ and ^•^OH[@bib0009]Fe~3~O~4~/sepiolite/persulfateAtrazineSO~4~^•−^ and SO~5~^•−^[@bib0010]CuO/peroxydisulfate2,4-dichlorophenolcharge transfer[@bib0011]PbFe~2~O~4~/peroxymonosulfateThionine and tetracyclines^1^O~2~This work

EPR spectra, used with DMPO and TMP as a spin trap agent, are shown in [Fig. 6](#fig0006){ref-type="fig"}. Moreover, the [Fig. 7](#fig0007){ref-type="fig"} presents the degradation of tetracyclines antibiotics by PbFe~2~O~4~/PMS system in different water samples. The raw data of all degradation experiments are shared as supplementary material.Fig. 6EPR spectra of TMP−^1^O~2~ and DMPO-SO~4~^•−^/^•^OH/O~2~^•−^.Conditions: \[PMS\]~0~=1mM, \[PbFe~2~O~4~\]=400mg•L^−1^, pH=9.0, T=25°C, 3min, \[TMP\]~0~=25mM, \[DMPO\]~0~=25mM.Fig 6Fig. 7Remvoal efficiency of Tetracycline (a) and Metacycline (b) by PbFe~2~O~4~/PMS system in different water samples. General conditions: \[Tetracyclines\]~0~=5mg•L^−1^, \[PMS\]~0~=400μM, Catalyst dosage=400mg•L^−1^, pH=9.0, T=25°C.Fig 7

2. Experimental Design, Materials, and Methods {#sec0002}
==============================================

2.1. Experimental materials {#sec0003}
---------------------------

The PbFe~2~O~4~ catalyst was synthesized by a citrate combustion method according to the modified previous reports [@bib0012]. Briefly, the stoichiometric ratio 1:2 of Pb(NO~3~)~2~ (0.01M) and Fe(NO~3~)~2~ (0.02M) were dissolved in 100 mL of ultrapure water under magnetic stirring to form a mixed solution. After that, the specific amount of C~6~H~8~O~7~•H~2~O (0.03M) was added to above solution with continuous stirring for 2h. The pH of solution was adjusted to 5 with concentrated NH~3~•H~2~O. The obtained homogeneous solution was constant stirred at 90°C until the formation of sticky gel, and then calcined at 600°C for 2h. Finally, the resulted brown products were ground, washed three times with ultrapure water and dried at 80°C for 24h.

Pure PbO and Fe~2~O~3~ catalysts were used as a comparison in this work and were prepared according to the aforementioned methods used for PbFe~2~O~4~, but without Pb(NO~3~)~2~ and Fe(NO~3~)~2~, respectively.

2.2. Experimental procedure {#sec0004}
---------------------------

A common stock solution of each reactant was prepared and aliquots of the stock solutions were combined to achieve the initial experimental conditions. Batch experiments were carried out in 100mL brown glass vials. Specific amounts of PbFe~2~O~4~ were initially dispersed into 80mL organic contaminants solution (thionine or tetracyclines antibiotics). After mixing for 1min, a certain dosage of PMS solution was added to start the reaction. The suspension was stirring at room temperature (25 ± 2°C) with the rate 120 rpm under exposure to air and samples were withdrawn through 0.45μm filters at different time intervals.

To accurately analyze the concentration of organic compounds, excess sodium nitrite was immediately introduced into the filtrate to quench residual PMS. The residual concentration of thionine in the solution was measured by a UV--vis spectrophotometer (TU-1901, China) at maximum absorbance wavelength of 602 nm, and the tetracyclines antibiotics concentration were determined using a high-performance liquid chromatography (HPLC, Shimadzu LC-20AT, Japan) equipped with Agilent ZORBAX extend 80A C-18 column (4.6 mm × 250 mm with i.d. 5 μm) and a UV detector at a wavelength of 272 nm. The degradation of tetracyclines antibiotics in practical water samples were conducted. Water samples were prepared through adding tetracyclines antibiotics to tap water, river water and self-made water in lab (containing HCO~3~^−^:10 mM; H~2~PO~4~^−^:10 mM; SO~4~^2−^:10 mM and NO~3~^−^:10 mM) to form a simulated waste water sample for degradation experiments. After finished the thionine degradation experiment, the dissolved metal ions in solution was determined by Atomic Absorption Spectrophotometer (AAS, TAS-990, China).

All of the degradation experiments were performed in triplicate, with error bars in figures representing one standard deviation. Thionine degradation data in PbFe~2~O~4~/PMS, PbO/PMS, and Fe~2~O~3~/PMS system were fitted by pseudo-first order kinetics ([Eq. (1)](#eqn0001){ref-type="disp-formula"}, R^2^\>0.97).$${1n}\mspace{6mu}\left( C_{t}/C_{0} \right) = - kt$$where C~0~ and C~t~ represent the initial thionine concentration and the concentration at time t (min) respectively, *k* (min^−1^) is the first order reaction rate constant.
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